Summary. Ovarian follicles were counted and classified in control and unilaterally ovariectomized Mongolian gerbils, which had ceased to breed, at 306\p=n-\1020 days and 340\p=n-\902 days of age respectively. With increasing age there was a steady reduction in the non-antral follicle population, but a reduction in the number of antral follicles only occurred in extreme old age. Approximately twice as many non-antral follicles were present in control as in unilaterally ovariectomized females of similar ages, whereas the number of antral follicles was similar in both groups. There were no instances of total depletion of the follicle stock, the lowest numbers recorded being 288 and 74 in control and unilaterally ovariectomized females respectively.
Introduction
At birth or shortly thereafter, female mammals have a finite stock of ovarian follicles which is slowly and continuously depleted throughout life. The number of follicles and their contained oocytes which reach maturity and ovulate is relatively small and insignificant, the vast majority of oocytes being lost by atresia. This continual loss of oocytes can be slowed down experimentally, e.g. by hypophysectomy (Jones & Krohn, 1959) , but it cannot be stopped. Loss of oocytes begins in intrauterine life, and continues at a rate apparently determined by the genetic make-up of the species or strain (Jones, 1970 ). Strain differences have been shown to exist in the mouse, in both the initial endowment of oocytes and their rate of loss (Jones & Krohn, 1961) .
Quantitative studies have been made on the effects of increasing age and parity on the oocyte population in rats (Mandi & Shelton, 1959; Shelton, 1959) and mice (Jones & Krohn, 1961) , and oocyte loss following unilateral ovariectomy has been examined in the rat (Arai, 1920;  Materials and Methods A total of 50 ovaries from 25 control females (Group A) and 32 ovaries from unilaterally ovariectomized females (Group B) was obtained from gerbils whose lifetime reproductive performance was under investigation (Norris & Adams, 1982) . All animals came from our own colony, the management of which has been described elsewhere (Norris & Adams, 1972a (Abercrombie, 1946) .
The follicles were counted and classified into 4 groups using a simplification of the systems proposed by Hansson (1947) for the mink, and Pedersen & Peters (1968) Marston & Chang (1966) for newly ovulated, unpenetrated gerbil eggs. Pedersen & Peters (1968) for the classification of mouse ovarian follicles with that used in the present study of the gerbil Pedersen & Peters (1968) Morphologically, these atretic follicles equate with the late stage II, and more especially with the stage III atretic follicles, described by Byskov (1974) for the mouse ovary.
A regression analysis was performed on the total numbers of follicles counted.
Results
As shown in Table 2 (Shelton, 1959) and mouse (Jones & Krohn, 1961) (Mandi & Zuckermann, 1950; Jones & Krohn, 1959) . The proportion of'normal' oocytes in the mouseovary is reported as 50-60% (Jones & Krohn, 1961) , and this proportion increases as the total number diminishes with increasing age in nulliparous and multiparous rats (Mandi & Shelton, 1959; Shelton, 1959 (Mandi & Shelton, 1959) and mouse (Jones & Krohn, 1960) . In the Mongolian gerbil, the mean age at final conception for control females is 437 days, and for unilaterally ovariectomized females 392 days (Norris & Adams, 1982) . The present estimates show that at these ages females still have > 1000
and >800 follicles respectively, and any decrease in the antral follicle population would not be expected to occur for about another 300 days.
An average of about 20 antral follicles per female was counted in control and unilaterally ovariectomized gerbils, whereas there were approximately twice as many non-antral follicles per female in the control group. This effective doubling of the number of antral follicles after unilateral ovariectomy has been reported as being due either to a decrease in follicular atresia in the hamster (Greenwald, 1961) , or to an increase in the developmental recruitment of smaller, non-antral follicles in the guinea-pig and rat (Hermreck & Greenwald, 1964; Peppier & Greenwald, 1970 (1920) and Mandi & Zuckerman (1951) found in the rat, the present results for unilaterally ovariectomized gerbils show a slightly lower follicle number present compared with the mean ovarian number from intact females. However, the present observed increase in the number of antral follicles following unilateral ovariectomy equates well with an approximate doubling both in the number of corpora lutea, and in the ovarian weight (Norris & Adams, 1982) . Due to their size and persistence the corpora lutea contribute most towards the observed increase in ovarian weight, with the large numbers of antral follicles being secondary. Even though a reduction was found in the number of antral follicles present in extremely aged control and unilaterally ovariectomized gerbils, the numbers were always well in excess of the ovulation rate for this species, a rate which does not appear to alter throughout life (Norris <& Adams, 1982) . This is in agreement with the findings of Biggers, Finn & McLaren (1962) that the ovulation rate does not differ between young and old mice, even though a decrease in the number of Graafian follicles occurs in old age (Jones & Krohn, 1961) .
No marked differences were noted in either the topical or histological appearance of ovaries from control and unilaterally ovariectomized gerbils. It has been reported that spontaneous neoplasms typically appear in gerbils after 2 years of age, with the ovary showing the highest incidence (Benitz & Kramer, 1965) . The most commonly reported neoplasms are granulosa and lutein cell tumours and ovarian leiomyoma (Benitz & Kramer, 1965; Ringler, Lay & Abrams, 1972) , but Benitz & Kramer (1965) also found that whereas 13% of their aged females had ovarian tumours, over 60% had ovarian cysts. In the present study, 9% of the control and 23% of the unilaterally ovariectomized gerbils aged up to 700 days had unilaterally cystic ovaries, whereas 79% (36% both ovaries) of the control, and 40% of the unilaterally ovariectomized gerbils aged over 700 days had cystic ovaries; we have previously reported that both the incidence and severity of ovarian cysts are strongly age dependent (Norris & Adams, 1972b) . Although the occurrence of ovarian cysts does exert an adverse effect on reproduction (Norris & Adams, 1972b) , this is not considered primarily responsible for the cessation of reproduction in the present study.
Our results for the Mongolian gerbil fully supported the general conclusion of Jones (1970) , that the adverse effects of ovarian ageing in laboratory rodents are not the immediate cause of the decline in reproduction, since reproduction has ceased long before these effects have become
